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Description 

This invention relates to laryngeal mask airway 
devices for facilitating lung ventilation in an unconscious 
patient and to the coordinated use therewith of a reflect- 5 
ance oximeter for monitoring oxygenation in the blood as 
an indicator of current effectiveness of the lung ventila- 
tion. 

Laryng eal-mask devices have been described in my 
U.S. Patents No. 4,509,514 (EP-A-0 389 272) and No. 10 
4,995,388 (FR-A-2 51 7 974), as well as in my U.S. patent 
No 5 241 956fi!ed September 28, 1992. EP-A-0 389272 
forms the preamble of claim 1 . Such masks are artificial 
airway devices designed to facilitate lung ventilation in 
an unconscious patient by forming a low-pressure seal is 
around the laryngeal inlet. A seal surrounds an appro- 
priately shaped mask which fits into the lower pharynx 
and is attached to an airway tube which emerges from 
the mouth, as for connection to medical gas-supply tub- 
ing. More specifically, the mask may be a plate having 20 
peripherally sealed engagement to the laryngeal inlet; 
and an elongate airway tube has a distal end that is 
sealed to the plate, for completing an externally acces- 
sible airway passage through the plate, for exclusive air- 
way communication with the laryngeal inlet 25 

Pulse oximetry is a technique for non-invasively 
measuring the oxygen level in blood and has proved to 
be a very useful clinical tool as a means of continuously 
assessing the adequacy of ventilation, particularly in 
anaesthetized patients, for whom adequate oxygenation 30 
is a key concern. Most commercial pulse oximeters 
measure the signal when light of appropriate wavelength 
is shone through a tissue such as a finger, and there are 
now more than 30 manufacturers of such devices. How- 
ever, there are disadvantages to this technique, the most 35 
important being that the f inger probe may easily become 
detached during use, with loss of signal, perhaps at a 
critical moment; also, since the device is peripheral in 
position, there is sometimes poor correlation between 
blood oxygenation in the finger, and oxygenation where 40 
it matters most - for example, in the brain. Attempts to 
rectify this have resulted in development of probes for 
use on the ear, eyelid, and nose, with varying degrees of 
success. 

Another approach has been to develop a related 45 
technique, reflectance oximetry, which has been 
described theoretically by £uL Ostrander and Lfifi ("In 
Vivo Reflectance of Blood and Tissue as a Function of 
Light Wavelength", IEEE Translations on Biomedical 
Engineering, 1 990, Vol. 37, No. 6: 632 to 639) and in cer- so 
tain practical applications. See. for example, in this con- 
nection: Cheng, Hopwood and Kay, "Forehead Pulse 
Oximetry Compared with Finger Pulse Oximetry and 
Arterial Blood Gas Measurement", Journal of Clinical 
Monitoring, 1988, Vol. 4, No. 3: 223 to 226; Mendelson 55 
and McGinn. "Skin Reflectance Pulse Oximetry: In Vivo 
Measurements from the Forearm and Calf, Journal of 
Clinical Monitoring, 1991. Vol. 7, No. 1: 7 to 12; Mendel- 
son and Ochs, "Noninvasive Pulse Oximetry Utilising 



Skin Reflectance Photoplethysmography" IEEE Trans- 
actions on Biomedical Engineering, 1988, Vol. 35. Na 
1 0: 798 to 805; and Johnson, Johnson, Fisher, Jobbings, 
Bannister, and Litford, "Fetal Monitoring with Pulse Oxi- 
metry" British Journal of Obstetrics and Gynaecology, 
1991, Vol. 98: 36 to 41. The aim of such procedures is 
to measure a signal reflected back from a tissue surface 
instead of having to rely on light transmission. This 
avoids the necessity of using peripheral tissues such as 
the finger, since tissue thickness is no bnger a problem. 
The disadvantages of the reflectance oximeter are that 
accuracy is reduced, in that there may be problems with 
incident light, and it may be necessary to heat the skin 
in order to maximise blood flow in the skin, noting that 
skin is always at a lower temperature than blood. 

The present invention seeks to incorporate a reflect- 
ance oximeter into a laryng eal-mask airway as to avoid 
the above disadvantages of conventional pulse oximetry 
and reflectance oximetry. 

The invention achieves the above objective by so 
mounting a reflectance oximeter to the upstream or prox- 
imal side of a laryngeal mask as to face the posterior wall 
of the pharynx when the laryngeal mask has been posi- 
tioned to perform its function of sealed, exclusive airway 
communication with the laryngeal inlet Thus, positioned, 
radiation from the oximeter can utilise local back-bone 
features as reflector, for two-way passage of the radiation 
through tissue which characterises the posterior wall of 
the pharynx. Moreover, the oximeter observation region 
is within the body so that ambient light has no degrading 
effect and changes in oxygen saturation will be detected 
earlier than by use of any peripherally placed oximeter 
probe. 

In accordance with the invention, there is now pro- 
vided a laryngeal mask for facilitating lung ventilation, the 
mask having anterior and posterior sides and means 
comprising for establishing sealed peripheral engage- 
ment of the mask around the laryngeal inlet of a patient, 
with the anterior side facing into the laryngeal inlet and 
the posterior side facing the back wall of the pharynx, an 
elongate airway tube having a distal end which estab- 
lishes a sealed passage through the mask between the 
posterior and anterior sides of the mask and a reflect- 
ance-oximeter probe carried at the posterior side of the 
mask and adapted and oriented to radiate into and to 
sense radiation reflected from within a localised portion 
of the back wall of the pharynx. 

In its more general aspect the apparatus of the 
invention can be considered to be an artificial airway 
device to facilitate a patent's lung ventilation, comprising 
an airway tube, an evacuation tube, and a laryngeal 
mask at one of the of the tubes, the mask including a first 
inflatable-cuff formation of flexible material in a generally 
elliptical configuration extending from a proximal end to 
a distal end and in generally a single plane which is 
inclined to the axis of the airway tube at the distal end of 
the airway tube, a second inflatable-cuff formation car- 
ried by the mask on the posterior side of the plane, the 
mask being configured upon inflation of the cuff forma- 
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tions (1) to form a seal of the airway tube solely around 
the circumference of the laryngeal inlet and (2) to estab- 
lish a cushioning action via the second cuff formation 
between the posterior side of the mask and the posterior 
wail of the pharynx, the distal end of the first cuff forma- 5 
tton being configured for entry into and insertional loca- 
tion of the device by engagement with the oesophagus 
at the upper sphinctral region of the oesophagus when 
the mask is positioned for sealing the airway tube to the 
laryngeal inlet the evacuation tube having an open distal w 
end centrally within and axially short of the distal end of 
the first cuff formation, inflation-passage means commu- 
nicating with both the inflatable cuff formations for selec- 
tive inflation/deflation operation of the cuff formations; 
the cuff formations, upon inflation via the inflation-pas- 75 
sage means, sealing the airway tube for communication 
solely with the laryngeal inlet, cushioning a reference to 
the mask to the posterior wall of the pharynx, and sealing 
the evacuation tube solely to the sphinctral region; and 
a reflectance-oximeter probe carried by the second cuff 20 
formation and oriented to radiate into and to sense radi- 
ation reflected from within a localised portion of the pos- 
terior wall of the pharynx. 

From another aspect the invention can be consid- 
ered to be an artificial airway device to facilitate a 25 
patient's lung ventilation, comprising an airway tube, an 
evacuation tube, and a laryngeal mask at one of the 
tubes, the mask being of generally elliptical configuration 
extending from a proximal end to a distal end and in gen- 
erally a single plane, the configuration being adapted for 30 
support by and around the laryngeal inlet and orienting 
the distal end of the airway tube at an angle to the plane 
and in substantial alignment with the axis of the laryngeal 
inlet when supported by and around the laryngeal inlet 
the distal end of the mask having a first cuff formation 35 
configured for entry into and insertional location of the 
device by engagement with the upper sphinctral region 
of the oesophagus when the mask is positioned for air- 
way-tube alignment with the axis of the oesophagus 
inlet the evacuation tube having an open distal end cen- 40 
trally within and axially short of the distal end of the first 
cuff formation, a second inflatable-cuff formation carried 
by the mask on the posterior side of the plane, inflation- 
passage means communicating with both cuff forma- 
tions and a reflectance-oximeter probe carried by the 45 
second cuff formation and oriented to radiate into and to 
sense radiation reflected from within a localised portion 
of the posterior wall of the pharynx. 

Alternatively, the invention can be considered to be 
in another aspect an artificial airway device to facilitate so 
a patient's lung ventilation, comprising an airway tube, a 
suction tube, and a laryngeal mask at one end of the 
tubes, the mask having a proximal end and a distal end 
and being configured to form a seal of the airway tube 
solely around the circumference of the patient's laryn- 55 
geal inlet the distal end being configured for entry into 
and insertional location of the device at the entrance of 
the upper sphinctral region of the oesophagus when the 
mask is positioned for sealing the airway tube to the 



laryngeal inlet, the evacuation tube having an open distal 
end centrally within but axially short of the distal end of 
the mask, and the distal end of the mask inducing a f irst 
inflatable flexible cuff formation for peripherally sealed 
engagement of the upper sphinctral region to the distal 
end of the evacuation tube, thus exposing a passage via 
the mask for airway-tube communication solely with the 
laryngeal inlet on the anterior side of the mask, while 
exposing the posterior side of the mask to the posterior 
wall of the pharynx, a second inflatable-cuff formation 
carried by the posterior side of the mask for inflated 
engagement to the posterior waO of the pharynx, infla- 
tion-passage means communicating with both cuff for- 
mations, and a reflectance-oximeter probe carried by the 
second cuff formation and oriented to radiate into and to 
sense radiation reflected from within a localised portion 
of the posterior wall of the pharynx. 

The invention will now be described in greater detail 
by way of example only, with reference to the accompa- 
nying drawings, in which: 

Fig. 1 is a side elevation view showing a laryngeal 
mask system including an oximeter, with phantom 
outlines to show features of the head of a patient in 
whom the mask has been installed; 
Fig. 2 is an enlarged posterior-aspect view of the 
mask of Fig. 1; 

Fig. 2A is a sectional view taken along line 2A-2A of 
Fig. 2; 

Fig. 2B is a side elevation view of the mask of Fig. 2; 
Fig. 3 is a simplified perspective view of a modified 
mask system, generally as in Fig. 1 , but with an oxi- 
meter-subassembly in exploded readiness for 
assembly to the mask; 

Fig. 4 is a posterior-aspect view of another modifi- 
cation, wherein a mount for an oximeter is selectively 
adaptable for and is shown assembled to a laryngeal 
mask to existing construction; 
Fig. 5 is a perspective view of the oximeter and 
mount of Fig. 4, separate and apart from the mask 
of Fig. 4; 

Fig. 6 is a perspective view of a modified laryngeal 
mask and oximeter; 

Fig. 7 is a perspective view of a further modified 
laryngeal mask and oximeter; 
Fig. 8 is a view similar to Fig. 7. for the deflated con- 
dition of the inflatable components of Fig. 7; 
Fig. 9 is a schematic layout of multiple diodes for a 
modified oximeter-probe portion of a laryngeal 
mask; and 

Fig. 10 is another schematic layout similar to Fig. 9 
but showing a modification. 

In the installed system of Fig. 1 , a laryngeal mask 
10 has peripherally sealed engagement around the 
laryngeal inlet 1 1 of a patient 1 2. Thus sealed, the mask 
1 0 presents a front (or anterior) side facing into the laryn- 
geal inlet and a back (or posterior) side facing the back 
wall of the pharynx. The sealed engagement is via an 
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air-inflated annular ring 1 3 which is sealed in its connec- 
tion to a central plate 1 4. When inflated, ring 1 3 supports 
the central plate 1 4 having an inlet airway port formation 
15 on a sloping alignment and at an acute angle with 
respect to the general plane of ring 1 3. An elongate air- 5 
way tube 16 is connected at its distal end to the port for- 
mation 15 and is curved for general conformance with 
the patient's natural breathing passage via the throat to 
the pharynx As shown, the seal to the laryngeal inlet 
surrounds the epiglottis 17 and has a sealed footing at to 
the oesophageal inlet 18; also, the slope of the airway 
port formation 15 conforms generally with tissues along 
the posterior wall 19 of the pharynx The airway tube 16 
may be rigid or stiffly flexible, and a manipulating handle 
20 is shown at the outer end of tube 16. for facilitating 15 
mask insertion into the patient, with the ring 13 in 
deflated condition, the inflationfleflation procedure 
being externally controllable via an inflation-air supply 
tube 21. The particular mask 10 of Fig. 1 will be under- 
stood to be an illustrative one of several varieties, greater 20 
detail of which will be found in various of the above-iden- 
tified patents and patent applications. For reference pur- 
poses, the front or anterior side of mask 10 will be 
understood to be the side which faces the laryngeal inlet 
passage, and the back or posterior side of mask 10 will 25 
be understood to be the side which faces the posterior 
or back wall 19 of the pharynx. 

In accordance with a feature of the invention, oxime- 
ter instrumentation is built into or otherwise carried by 
the mask 1 0, whereby to enable continuous monitoring 30 
of the oxygen content of blood supplied to the brain while 
also controlling and monitoring air and/or anaesthetic 
supply to the patient via the tube 16 and mask. In Fig. 1 , 
a suggestion of the added oximeter feature appears at 
the longitudinally spaced diodes 22. 23 which are 35 
adhered to the posterior of plate 14, in the region near 
the air-inlet port formation 15. External wiring which 
serves diodes 22, 23 has been omitted from Fig. 1 but 
will be understood to be preferably retained to or along- 
side airway tube 16. as by the spaced straps 21* which 40 
are shown performing the analogous function for inflation 
tube 21. 

Better detail for oximeter instrumentation 22, 23 car- 
ried by mask 10 will be evident from Figs. 2, 2A and 2B, 
wherein the inflated annular ring 1 3 is seen to be gener- 45 
ally elliptical, with a somewhat pointed distal end, for 
locating and sealing engagement at the oesophageal 
inlet In the plan view of Fig. 2, plate 1 4 is seen to provide 
an opening 24 in its anterior side for airway communica- 
tion via airway tube 16 and airway-port formation 15 to so 
the laryngeal inlet The diodes 22 and 23 may be as pro- 
vided by Nellcor Incorporated (Foster City, San Fran- 
cisco, California) for their pulse oximeter Model 200, 
which is commercially available complete with its power 
supply, signal-generator and reflected-signal detector, 55 
and flexible cabling for sufficiently remote connection to 
the diodes 22, 23; one (22) of these diodes is an LED 
emitting in the red end of the visible spectrum, while the 
other (23) is a photodetector diode. In application of such 



diodes to the present situation, they are advisedly 
mounted to a thin bed 25 of light absorbing material such 
as an eiastomeric that has been mixed with carbon black 
to render the same opaque, and this material should be 
built to greatest thickness between diodes 22, 23, so as 
to minimize cfirect coupling of light from the LED to the 
photodetector. The overall maximum thickness for the 
diodes in their assembly to each other via a bed 25 is in 
the order of 2-mm, which is a minimal increase in overall 
profile for plate 1 4 and Hs inlet-port formation 1 5; the bed 

25 may be cemented to formation 15, and an application 

26 of self-leveling, optically transparent silicone is suffi- 
cient to cover the cemented combination, as well as oth- 
erwise-exposed individual insulated electrical leads and 
cable-sheathing 27 therefor. 

As shown in Figs. 2 A and 2B, H is preferred that the 
tubing of airway 1 6 shall be formed with an elongate out- 
wardly open channel 28 for retaining cable 27; the con- 
fronting outer edges of this channel 28 are seen in Fig. 
2B to be spaced less than the diametral extent of cable 
27, thus enabling the cable to be frictionally retained by 
and to tube 16. 

In the embodiment of Fig. 3, the diode or probe unit 
30 of oximeter apparatus is a separate article of manu- 
facture, complete with its flexible cabling 27 to an exter- 
nal connector element 31. A second, mating, 
detachable-connector element 32 is part of a suitable 
cabinet or housing 33 for signal-generator, signal- 
processing and display means 34 for monitoring oxygen 
content of blood observed by the diodes 22*, 23' of unit 
30. Unit 30 is shown as a thinly developed arcuate block, 
as of epoxy and having the blackened light-absorbing 
feature noted above for the devices 22, 23 of Fig. 2 and 
their mounting 25. The laryngeal mask 10* of Fig. 3 will 
be seen at its region 1 5' to have been formed with a shal- 
low arcuate recess 35 adapted for removable insertion 
and retention of diode unit 30, and a shallow groove 36 
in the plate-body region 15* communicates with the 
cable-retaining groove 28 of the airway tube 1 6, to assure 
full reception and location of cable 27* all the way from 
recess 35 to the external region of coupling 3 1 , 32 to the 
housing 33 of requisite electronics and controls. 

In the arrangement of Figs. 4 and 5, the unit 40 of 
Fig. 5 is also part of a unitary assembly of oximeter- 
probe components, namely, diode elements 22, 23 
locally mounted as previously described, except that the 
mount 41 is a cylindrically arcuate member which carries 
the diodes centrally of its upper surface, while Hs spaced 
arcuate ends 42, 42' must be compliantly spread in order 
to be fitted to the customary generally cylindrical profile 
of the inclined airway-connecting end formation (15) of 
the mask plate 14. The mount 41 may be of relatively stiff 
plastic material, or of a relatively softly yieldable plastic 
material which carries an imbedded cylindrically arcuate 
stainless-steel spring member (not shown), or the entire 
mount 41 may be of stainless steel, arcuately formed for 
clinging, compliantly stressed, retaining engagement to 
the plate formation 15. Thus, the arrangement of Rgs. 
4 and 5 represents a form of the invention which, with its 
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own f lexfole-lead cable 2T, is removably attachable to 
an existing laryngeal mask, without requiring any change 
in the construction of the mask itself. 

In the embodiment of Fig. 6, a separate unitary oxi- 
meter-probe assembly 45 of diodes 22, 23 includes a s 
cyGndrically arcuate base 46 with side flanges 47 that 
removably engage under bifurcated conduit arms 48. 48 
for a continuously flowing fluid, such as water or air, or 
an air/water mixture, for aspirating products of regurgi- 
tation from the oesophagus, and entering a sealed pas- 
sage 49 (to arms 48, 48*) through the inflatable ring 50 
of a laryngeal mask 51; an in-flow directional arrow in 
connection with conduit arm 48 and an out-flow direc- 
tional arrow in connection with conduit arm 48 will be 
understood to suggest the continuous flow of fluid. Such 
mask structure is described in greater detail in US patent 
No. 5 241 956 and therefore needs no present elabora- 
tion. It suffices merely to identify the means 48. 48' of 
such aspiration, piggy-backed to the plate structure 52 
and straddling the inclined inlet-port formation 53 of the 
mask, and to indicate that the probe unit 45 and its flex- 
ible-lead cable 54 may be selectively applied to the mask 
51. 

The mask arrangement of Figs. 7 and 8 is of another 
variety described in detail in said US patent application 
No. 5 241 956. It suffices merely to identify the mask 
plate 60, its inclined air-inlet port formation 61 (with con- 
nected airway tube 62), and its peripherally continuous, 
elliptically annular inflatable ring 63 for sealed engage- 
ment to the laryngeal inlet A vacuum (i.e., reduced pres- 
sure) conduit 64 is piggy-backed to the airway tube and 
communicates with an opening 65 at the distal end of 
ring 63, for vacuum extraction and removal of possible 
products of regurgitation, entering from the oesophagus 
via opening 65. As disclosed in said US patent Na 5 241 
956, a second inf lataWe/def latable balloon or cuff 66 sur- 
rounds the exposed periphery of conduit 64 at Hs region 
of generally central overlap with the mask plate 60 and 
its inclined air-inlet port formation 61 . A single air infla- 
tions ef lation line 68 has direct communication with the 
inflatable laryngeal-seal ring 63 and indirect further com- 
munication (via a passage 67, between ring 63 and cuff 
66). And a cylindrically arcuate oximeter-probe assem- 
bly 70 with spaced diodes 22, 23 is simply adhered to 
the exterior of cuff 66, in such manner that upon inflation 
of ring 63 and cuff 66, not only does cuff 66 establish a 
contour-adapting and stabilizing engagement to the pos- 
terior wall of the pharynx (in reacting pressure-loading 
enhancement of the laryngeal-inlet sea) established by 
the inflated mask ring), but the oximeter-probe unit 70 
carried by cuff 66 is f irmly applied to the pharyngeal wall, 
in direct confrontation with the thin tissue of this wall and 
in relatively closely spaced confronting relation with adja- 
cent vertebra structure that is relied upon for the reflec- 
tion involved in pulse reflection oximetry. 

Fig. 8 serves to illustrate that upon deflation of ring 
63 and cuff 66, not only do the mask (59) components 
reduce to floppy unimpeding significance, but in addition 
the oximeter-probe unit 70, being preferably cylindrically 



arcuate, is drawn into dose and nested proximity to the 
evacuation tube 64, thus presenting no impediment to 
safe insertion or removal of the mask (with its oximeter- 
probe unit 70) with respect to its intended situs within the 
pharynx Neither does the flexible cabling 69 which 
serves unit 70 present any cfiffi cutty for such insertion or 
removal of the mask and its oximeter-probe unit 

In an of the described embodiments, the oximeter 
probe has been indicated as involving two (Codes, one 
(22) an LED, and the other (23) a photodioda Suitable 
diodes for the indicated purpose are not necessarily 
square (as schematically shown in the drawings), but 
their operative areas are in the order of 2 to 4-mm span 
in their maximum dimension, and it is recommended that 
they be mounted at approximately 10-mm spacing 
(center-to-center). Neither is the longtitudinally spaced 
relation of these diodes necessarily to be preferred, in 
that optimum results and operation result from good LED 
radiation through thin pharyngeal tissue thickness and 
general directional orientation to a good reflecting verte- 
bral surface which will reflect maximally to the photodi- 
odes; such criteria can also be satisfied by a strictly 
transverse spacing of the diodes 22, 23. Also, as indi- 
cated by a diode array schematically indicated in Rg. 9, 
the chances of getting better oximeter performance in 
any given one of plural patients are improved if an addi- 
tional two diodes are mounted to their common base 75, 
in spaced and interlaced array. Thus, in Rg. 9. a first pair 
of diodes (e.g., an LED 76 and its associated photodiode 
77), at the recommended center-to-center spacing, may 
be in longitucfinally aligned interlace with a second pair 
of diodes (e.g., an LED 78 and a photodiode 79). Each 
coacting pair of diodes may have its own separate lead 
connections 80 (81) for accommodation in the flexible- 
cable tie to the external electronics housing, such as 
housing 33 of Rg. 3; and for the convenience of the 
attending anaesthetist, a manual switch S may be avail- 
able at 33 for his quick selection as to the diode pair to 
be used for best oximeter performance in a given case. 
The longitudinal center for the span selection served by 
diodes 76, 77 is indicated at 82, and the span center for 
selection of diodes 78. 79 is indicated at 83. 

It will be seen that the described embodiments of 
the invention meet the above-stated objects and also 
provide certain advantages, including the following: 

1 . In the United Kingdom, where the laryngeal mask 
and the pulse oximeter (attached to a finger or toe) 
are both widely used in general anaesthesia, they 
are frequently in use at the same time. Attachment 
of the oximeter to the laryngeal mask therefore elim- 
inates an additional "line" attaching the patient to the 
anaesthetic trolley, since the cablefrom the oximeter 
can follow or even be incorporated in the airway line 
joining the laryngeal mask to the gas outlet. (There 
are no explosion hazards with modern anaesthet- 
ics). The common problem of a probe being pulled 
off or falling off a finger or toe is thus elininated. 
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2. The laryngeal mask is situated in the deepest part 
of the throat Therefore an oximeter probe attached 
in this position wfll pick up signals of much more rel- 
evance to key areas of concern, such as the brain. 
Moreover, the changes in oxygen saturation will be 5 
detected earlier than by use of any peripherally 
placed oximeter probe. 

3. The central position of the oximeter probe and the 
fact it is in contact with mucosa (lining of the throat) 
instead of skin both increase the Dkelihood of obtain- 10 
ing high quality signals, since in the throat, temper- 
ature is not significantly different from that of the 
Wood - thus, no warming is necessary - - and the 
mucosal blood vessels are in any case closer to the 
surface. is 

4. Ambient fight interference is no longer a problem, 
thus eliminating this source of inaccuracy. 

5. A further advantage of combining the two devices 
derives from a unique property of the laryngeal 
mask: it is the only effective airway device which can 20 
safely be left in place in the unconscious patient until 

full recovery occurs. It is new well known that many 
problems with breathing (and thus with oxygen 
uptake) occur during the period of recovery from 
anaesthesia. An oximeter probe which reliably stays 25 
in place during transfer of the patient from operating 
room to recovery area and maintains constant mon- 
itoring until the patient is safely recovered would be 
much appreciated by anaesthetist and recovery 
staff. 30 

6. Finally, again in the recovery phase, two factors 
commonly cause problems with existing peripherally 
placed oximeter probes: patients may be restless, 
causing displacement of the probe; and peripheral 
blood-vessel shutdown may occur.associated with 35 
shivering, blood-loss, or pain. Neither of these fac- 
tors is likely to present a problem with the present 
invention. 

In connection with Fig. 9, the plural diodes 76, 78, 40 
77, 79 were described in longitudinally spaced array, as 
interlaced pairs, so as illustratively to make available the 
selection of a given pair (76, 77, or 78, 79) for best reflect- 
ance; the longitudinal selection thus available with selec- 
tion of one or the other of these pairs will involve a shift 45 
of their respective spans, namely, the distance D, shown 
on the drawing of Fig. 9. The same or a similar array will 
also be seen in Fig. 10 to provide further alternatives for 
switching selection at external electronics 33. For exam- 
ple, if diode 78' is an LED. flanked proximally and distal ly so 
by photodiodes 76', 77*, switchable oximeter selection (at 
S*) of diodes 76\ 78\ or of diodes 77\ 78\ or of diodes 
77\ 79' will provide a longitudinal oximeter probe selec- 
tion as between three spaced locations; the longitudinal 
center for the span selection served by diodes 76'. 78' is 55 
indicated at 84, and at 85, 86 for the respective further 
selectable spans served by diodes 7T, 78* and 77, 79', 
there being equal shifting offsets D 1a D 2 of the center of 
oximeter measurement for each of the three selectable 



spans. The selection of one to the exclusion of another 
longitudinal oximeter location may be by manual switch 
(S*) operation at 33; alternatively, the selection, may be 
automatic via periodic sampling of the respective alter- 
native oximeter pairs, wherein the samplings are auto- 
matically evaluated and switching is automatically 
effected by known electronic techniques and circuitry, all 
of which will be understood to be contained within means 
33, when connected to leads for optional pairs of diodes, 
such as shown and discussed in connection with Rgs. 
9 and 10. 

The schematic diagrams of Rgs. 9 and 10 will be 
seen to illustrate electronic circuitry wherein selectively 
switched use is available for one to the exclusion of other 
pairs of a plurality (of LEDfchotodetector pairs). And the 
case of Fig. 10 wfll be seen to illustrate that when 
flanked on opposite sides by separate photodetectors 
(76\ TV), the same LED (78*) is effectively continuously 
connected in switching its paired use with one to the 
exclusion of the other of the flanking photodetectors (76* 
77). 

Claims 

1. A laryngeal mask (10,10\51,59) for facilitating lung 
ventilation, the mask having anterior and posterior 
sides and means (1 3,63) comprising for establishing 
sealed peripheral engagement of the mask around 
the laryngeal inlet (1 1) of a patient, with the anterior 
side facing into the laryngeal inlet and the posterior 
side facing the back wall (19) of the pharynx, an 
elongate airway tube (16,62) having a distal end 
which establishes a sealed passage through the 
mask between the posterior and anterior sides of the 
mask, characterized in that a reflectance-oximeter 
probe (30,40,45,70) is carried at the posterior side 
of the mask and adapted and oriented to racfiate into 
and to sense radiation reflected from within a local- 
ised portion of the back wall of the pharynx. 

2. A laryngeal mask according to claim 1 , in which the 
airway tube (1 6,62) is rigid and curved to follow the 
airway of a patient 

3. A laryngeal mask according to claim 1 or claim 2, 
which comprises a plate (14,14',60) via which the 
airway tube (16,62) has sealed communication with 
the passage, the plate including a recess (35) and 
the oximeter probe being carried in the recess. 

4. A laryngeal mask according to any one of claims 1 
to 3, in which the means for establishing sealed 
engagement around the laryngeal inlet is an inflata- 
ble annular ring (13,63), and wherein the oximeter 
probe is carried by the mask at a location which, 
when the mask is viewed in plan, is within the area 
bounded by the annular ring. 
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5. A laryngeal mask according to any one of claims 1 
to 4, in which the oximeter probe is immovably 
attached to the posterior side of the mask. 

6. A laryngeal mask according to any one of claims 1 
to 4, in which the oximeter probe is removably car- 
ried on the posterior side of the mask. 

7. A laryngeal mask according to any one of claims 1 
to 6, in which the mask includes an inflatable cuff 
(66) at its posterior side for development of cfistrfo- 
uted-area contact with the back waQ of the pharynx, 
and wherein the oximeter probe is carried by the cuff 
(66) within the region of cuff contact with the back 
wall of the pharynx. 

8. A laryngeal mask according to claim 7, which 
includes a single f lextole tube (68) connected to the 
cuff and to the annular ring for communicating infla- 
tion air to the cuff and the ring. 

9. A laryngeal mask according to any one of claims 1 
to 8, in which the oximeter probe includes a flexfcle 
cable (27,27\54,69) for establishing external electri- 
cal connection to a source of excitation signals for 
oximeter radiation and to a processor of oximeter- 
d elected signals. 

1 0. A laryngeal mask according to claim 9, in which the 
airway tube (68) has an elongate local groove (36) 
adapted to removably retain the cable. 

1 1. A laryngeal mask according to any one of claims 1 
to 10, in which the oximeter probe (40) comprises a 
cylindrically arcuate shell (41) configured for 
engagement to the airway tube. 

12. A laryngeal mask according to any one of claims 1 
to 1 1 , in which the oximeter probe comprises an LED 

(22) in spaced proximity to a photodetector diode 

(23) . 

1 3. A laryngeal mask according to claim 1 2, in which the 
spacing of the diodes is longitudinal with respect to 
the airway-tube. 

14. A laryngeal mask according to any one of claims 1 
to 11, in which the oximeter probe (75) comprises 
plural spaced pairs of spaced diode elements, each 
pair comprising an LED (76,78) and a photodetector 
diode (77,79). 

1 5. A laryngeal mask according to claim 1 4, comprising 
electronic circuitry (33) selectively and remotely 
switch-connected to one to the exclusion of other 
pairs of the plurality. 

16. A laryngeal mask according to any one of claims 1 
to 1 1 , in which the oximeter probe (75) comprises 



an array of spaced diodes wherein each of two oppo- 
site sides of an LED (78*) is flanked by a photode- 
tector diode (76\7&). 

5 17. A laryngeal mask according to claim 16, comprising 
electronic circuitry (33*) selectively and remotely 
switch-connected to one to the exclusion of the pho- 
todetector diodes while the circuitry is continuously 
connected to the LED. 

10 

PatentansprQcne 

1 . Kehlkopfmaske (1 0, 1 0\ 51 , 59) zum Erieichtem der 
Versorgung der Lunge mrt Luft, wobei die Maske 

75 eine Frontseite und eine ROckseite und eine Enrich- 
tung (13, 63) aufweist, deren Frontseite in den Kehl- 
kopfeingang zeigt und deren ROckseite der 
RQckwand (19) des Rachens gegenubersteht, und 
die zum Hersteflen eines gedichteten Eingriffs der 

20 Maske im Randbereich urn den Kehlkopfeingang 
(11) eines Patienten herum einen langgestreckten 
Luftwegschlauch (16, 62) mit einem fern en Ende 
aufweist, das zwischen der ROckseite und der Front- 
seite der Maske einen gedichteten Durchgang durch 

25 die Maske herstellt, dadurch gekennzeichnet, da8 
ein ReilexionsoximetermeBfuhler (30, 40, 45, 70) an 
der ROckseite der Maske gehalten wird und so aus- 
gelegt und ausgerichtet ist, daB er eine Strahlung in 
einen rSumlich festgelegten Bereich der RQckwand 

30 des Rachens abstract und die von dies em Bereich 
reflektierte Strahlung erfaBt 

2. Kehlkopfmaske nach Anspruch 1, bei welcher der 
Luftwegschlauch (16, 62) steif und so gekrummt ist 

35 daB er dem Luftweg eines Patienten folgt 

3. Kehlkopfmaske nach Anspruch 1 Oder 2, welche 
eine Platte (14, 14', 60) enthait, Ober <fie der Luft- 
wegschlauch (16, 62) eine gedichtete Verbindung 

40 mit dem Durchgang hat, wobei die Platte eine Ver- 
tiefung (35) aufweist und der OximetermeBfuhler in 
der Vertiefung geharten wird. 

4. Kehlkopfmaske nach einem der Anspruch e 1 bis 3, 
45 bei welcher die Einrichtung zum HersteOen eines 

gedichteten Eingriffs urn den Kehlkopfeingang 
herum eine aufblasbare ringfOrmige Einfassung (13, 
63) ist und bei der der OximetermeBfQhler von der 
Maske an einer Steile gehalten wird, die bei Betrach- 
so tung der Maske in der Draufsicht inner halb der durch 
die ringfOrmige Einfassung begrenzten Fldche liegt. 

5. Kehlkopfmaske nach einem der Anspruche 1 bis 4, 
bei welcher der OximetermeBfuhler unbewegtich an 

55 der ROckseite der Maske befestigt ist. 

6. Kehlkopfmaske nach einem der Anspruche 1 bis 4, 
bei welcher der OximetermeBfuhler trennbar an der 
ROckseite der Maske gehalten wird. 
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7. Kehikopfmaske nach einem der Anspruche 1 bis 6, 
bei welch er die Maske auf der ROckserte elne auf- 
Wasbare Manschette (66) zum Hersteilen einer sich 
fiber erne Flache erstreckenden Beruhrung wit der 
Ruckwand des Rachens aufweist und bei welcher 5 
der OximetermeBfuhler von der Manschette (66) 
innerhalb des Bereichs gehalten wird. in der die 
Manschette in Beruhrung mit der Ruckwand des 
Rachens stent. 

10 

8. Kehikopfmaske nach Anspruch 7, welche einen ei n- 
zrgen biegsamen SchJauch (68) enthalt der mh der 
Manschette und der ringfOrmigen Einfassung zum 
Ubertragen von Aufbiasiuft zur Manschette und der 
Einfassung verbunden ist 15 

9. Kehikopfmaske nach einem der AnsprOche 1 bis 8. 
bei welcher der OximetermeBfuhler ein biegsames 
Kabel (27, 27, 54, 69) zum Hersteilen einer exter- 
nen eJektrischen Verbindung zu einer Quelle von 20 
Anregungssignalen fur die Oximeterstrahiung und 

zu einer Verarbeitungseinhett fur die vom Oximeter 
erfaBten Signale aufweist. 

10. Kehikopfmaske nach Anspruch 9, bei welcher der 25 
Luftwegschlauch (68) eine langgestreckte Ortliche 
Nut (36) aufweist die fOr die errtfernbare Aufnahme 
des Kabels ausgelegt ist. 

11. Kehikopfmaske nach einem der Anspruche 1 bis 10. 30 
bei welcher der OximetermeBfuhler (40) eine zyfin- 
drisch gebogene AuBenwand (41) aufweist, die fOr 
den Eingriff in den Luftwegschlauch ausgelegt ist. 

12. Kehikopfmaske nacrfi einem der AnsprOche 1 bis 11, 35 
bei welcher der OximetermeBfuhler eine Leucht- 
diode (22) enthalt, die sich in einem Abstand in der 
Nahe einer Photodetektordiode (23) befindet 

13. Kehikopfmaske nach Anspruch 12, bei welcher die 40 
Anordnung der Dioden in einem Abstand in Langs- 
richtung des Luftwegschlauchs verlauft 

1 4. Kehikopfmaske nach einem der AnsprOche 1 bis 1 1 . 

bei welcher der OximetermeBfuhler (75) mehrere in 45 
einem Abstand angeordnete Paare in einem 
Abstand angeordneter Diodenelemente enthalt 
wobei jedes Paar eine Leuchtdiode (76, 78) und eine 
Photodetektordode (77, 79) enthalt 

so 

15. Kehikopfmaske nach Anspruch 14, welche eine 
elektronische Schattung (33) enthart, die uber einen 
Schalter wahlweise und aus der Entfernung mit 
einem aus den mehreren Paaren verbunden wird, 
wodurch die anderen Paare ausgeschlossen wer- 55 
den. 

1 6. Kehikopfmaske nach einem der Anspruche 1 bis 1 1 . 
bei welcher der OximetermeBfuhler (75) eine lineare 



Anordnung in einem Abstand angeordneter Dioden 
enthalt wobei neben jeder der entgegengesetzten 
Serten einer Leuchtdiode (78*) eine Photodetektor- 
cfiode (76', 78 1 ) Degt 

17. Kehikopfmaske nach Anspruch 16, welche eine 
elektronische SchaJtung (33") enthalt die uber einen 
Schalter wahlweise und aus der Entfernung mit 
einer der Photodetektordioden verbunden wird, 
wobei die anderen ausgeschlossen werden, wah- 
rend die Schartung fortlaufend mit der Leuchtdiode 
verbunden ist 

Revindications 

1 . Un masque pour le larynx (10,1 0\ 51 , 59) pour fad- 
fit er la ventilation des poumons, le masque ayant 
des ccMes anterieur et posterieur et compr enant des 
moyens (1 3, 63) pour etablir un endenchement peri- 
ph6rkjue 6tanche du masque autour de I'entree du 
larynx (11) d'un patient, le ccMe anterieur faisant face 
a rerrtree du larynx et le cGte posterieur faisant face 
a la paroi arriere (19) du pharynx, un tube allonge 
de voie d'air ou de ventilation (16, 62) ayant une 
extremrte distale qui 6taWit un passage 6tanche a 
travers le masque entre les cfites anterieur et pos- 
terieur du masque, caractense en ce qu'une sonde 
cfoxymetre a reflexion (30, 40, 45, 70) est portee sur 
le c0t6 posterieur du masque et adapted et orientee 
pour irracfier a Unterieur et pour capter la racfiation 
ref lechie a partir de I1rrle>ieur, dXine partie iocalis^e 
de la paroi arriere du pharynx 

2. Un masque pour le larynx selon la revendication 1 , 
dans lequef le tube de voie d'air (16, 62) est rigide 
et courbe pour survre la voie respiratoire (fun 
patient. 

3. Un masque pour le larynx selon la revendication 1 
ou la revendication 2, qui comprend une plaque (14, 
1 4', 60) par nnterm&Jiaire de laquelle le tube de voie 
(fair (16, 62) dispose d'une communication 6tanche 
avec le passage, la plaque incluarrt une cavrte (35) 
et la sonde cfoxymetre 6tant portee dans la cavite. 

4. Un masque pour le larynx selon fune quelconque 
des revendications 1 a 3, dans lequel les moyens 
pour etablir renclenchement 6tanche autour de 
rerrtree du larynx est une bague annulaire gonflabie 
(1 3. 63), et dans lequel la sonde cfoxymetre est por- 
tee par le masque a un endrort qui, lorsque le mas- 
que est vu en plan, se trouve a Hnterieur de la zone 
limitee par la bague annulaire. 

5. Un masque pour le larynx selon I'une quelconque 
des revendications 1 a 4, dans lequel la sonde d oxy- 
metre est fixee a demeure du cole posterieur du 
masque 
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6. Un masque pour !e larynx selon lYme quelconque 
des revendications 1 &4, dans lequel la sonde cfoxy- 
metre est portee de fagon amovible du c6te poste- 
rieurdu masque. 

7. Un masque pour le larynx selon Pune quelconque 
des revendications 1 k 6, dans lequel le masque 
inclut une manchette gonflable (66) sur son c6t6 
posterieur pour developper un contact reparb avec 
la paroi arrive du pharynx, et dans lequel la sonde 
d'oxymetre est portee par la manchette (66) k Pinte- 
rieur de la region de contact de la manchette avec 
la paroi arrive du pharynx. 

8. Un masque pour le larynx selon la revendication 7, 
qui inclut un seul tube souple (68) reli6 k la man- 
chette et k la bague annulaire pour faire passer Pair 
de gonf lage k la manchette et k la bague. 

9. Un masque pour le larynx selon l*une quelconque 
des revendications 1 k 8, dans lequel la sonde <f oxy- 
mfctre inclut un c&Me souple (27, 27, 54, 69) pour 
6tablir une connexion glectrique externa k une 
source de signaux cf excitation pour la radiation de 
rcocym&tre et k un processeur des signaux captes 
par I'oxym&tre. 

10. Un masque pour le larynx selon la revendication 9, 
dans lequel le tube de vote d'air (68) pr6sente une 
rainure locale allongSe (36) adapt ee pour retenir le 
cAble de tacon amovible. 

11. Un masque pour le larynx selon Tune quelconque 
des revendications 1 k 10, dans lequel la sonde 
d'oxymfctre (40) comprend une enveloppe cylindri- 
que arquee (41) qui present e une configuration lui 
permettarrt de venir en contact avec le tube de voie 
d'air. 

12. Un masque pour le larynx selon I'une quelconque 
des revendications 1 k 11, dans lequel la sonde 
d'oxymetre comprend une cfiode 61ectrobunines- 
cente DEL (22) k proximo espac6e (Tune diode de 
photod&ecteur (23). 

13. Un masque pour le larynx selon la revendication 12, 
dans lequel I'espacement des diodes est longitudi- 
nal par rapport au tube de voie d'air. 

14. Un masque pour le larynx selon Tune quelconque 
des revendications 1 k 11, dans lequel la sonde 
d'oxymetre (75) comprend une pluralit6 de paires 
espacees d'eJements de diode espaces. chaque 
paire comprenant une DEL (76, 78) et une diode de 
photod&ecteur (77, 79). 

1 5. Un masque pour le larynx selon la revendication 14, 
comprenant des circuits electroniques (33) connec- 
ts par commutateur, s6!ectivement et k distance, k 



une paire. k r exclusion des autres paires, de la plu- 
rality 

16. Un masque pour le larynx selon I'une quelconque 
5 des revendications 1 & 11. dans lequel la sonde 

tf oxymetre (75) comprend un agencement de dio- 
des espacees dans lequel chacun des deux coles 
opposes cf une DEL (78*) est encadre par une diode 
de photodetecteur (76\ 78). 

w 

1 7. Un masque pour le larynx selon la revendication 1 6, 
comprenant des circuits electroniques (33') connec- 
tes par commutateur, selectivement et k distance, k 
une diode k Pexclusion des diodes de photodetec- 

75 teur tandis que les circuits sorrt continuellement con- 
nects k la DEL 
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